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Outline ς

ÅElectricity - Integrating Renewables

ÅwŜƴŜǿŀōƭŜǎ ŀǎ άaƻŘŜǊƴ tƻǿŜǊ tƭŀƴǘǎ

ÅProspects for EVs
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Humility

4AUS Workshop - Ned Mohan - Nov 7 2018



Electricity ςA Basic Human Right
- 1.3 Billion people (1/6th of humanity) have no access to it

- Over 1 Billion more will be joining us in just ten short years
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Climate Change ςAttribution and Prediction
https://z.umn.edu/GavinSchmidt
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- Poorest of the poor are at the front line

https://z.umn.edu/GavinSchmidt
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Human Activity
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Transportation versus Electric Power Sector
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Coal
900

Uranium
90-300

Natural 
Gas
215

Oil
240

Fossil Fuel Reserves (TWy)

Solar
23,000 TWy/y
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{ƻ ǘƘŜ ŀƴǎǿŜǊ ƛǎΧΧΦ

- Shift all our Energy Use to Electricity

- Generate Electricity from Renewables

- Conservation

- Sustainability mindset 

Science Alone Cannot Stop Global Warming
- human attitudes must change.



Iƻǿ άŎƭŜŀƴέ ŀǊŜ wŜƴŜǿŀōƭŜǎΚ
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ÅWind 100 times cleaner
ÅSolar 25 times cleaner
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Comparative Cost of Energy: How Wind and Solar Stack Up

Coal: $65/MWh
Gas: $52/MWh
Solar: $43/MWh
Wind: $32/MWh
Rooftop Solar: $184/MWh
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Very basic ideas, terminologies, and 
apparatus in electric power systems 



Electric Power Systems - AC
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could be ς
- A Wind Power Plant
- A Solar Power Plant

could be a Rooftop Solar



Interconnected North American Power Grid
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ü200,000 miles of transmission lines
ü10,000 generators
üAll rotating in synchronism



Coal and Gas Power Plants
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Hydro Power Plants
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Nuclear Power Plants
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